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Natural
-Forest fires
-evasion from soil
-vegetation and water 
surfaces 
-volcanoes

These human activities release considerable amount of 
Hg that would otherwise not be available for exposure.

Resulting from human activities
-Mining
-burning of fossil fuels
-production of metals and cement
-landfills
-flooding 
-incineration plants.  
-fluorescent light bulbs
-thermometers
-batteries
-dental fillings
-electrical switches. 

Sources of mercury to the atmosphere?

•Mercury is a potent neurotoxin – that can cross the blood/brain barrier
•Escapes emission controls
•Susceptible to long range transport
•Biologically methylated
•Highly bioconcentrated

Why Mercury?



Atmospheric Mercury Latitudinal Profiles
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Atmospheric Mercury Measurements

1. Gas-phase mercury
• Elemental (GEM) (>98%)
• Reactive (RGM)
2. Mercury on particles  
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Gaseous Elemental Mercury (ng/m3) at mid-latitude sites,
Seasonality



Gaseous Elemental Mercury (ng/m3) at mid-latitude sites,
TemporalTrends



Mercury in precipitation

Kejimkujik Park, 
Nova Scotia



Wet deposition of mercury in µg m-2 week-1 (graphs)  
and range of annual values µg m-2 year-1 (numbers at sites)
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Gas-phase chemistry
GEM↔RGM↔PM
O3, OH, H2O2, halogens
Q: reactions, rates and 
products?

Heterogeneous Chemistry ?

Aerosol dynamics
Q: PM size distribution? Planetary Boundary Layer

Turbulent mixing

Anthropogenic emissions
GEM, RGM, PM
Q: emission speciation and
plume chemistry?

Flue gas 
chemistry?

Point sources
Plume rise

Volcanic 
emissions
Q: inventory?

Bio-mass 
burning
emissions
Q: inventory?

Surface natural and re-emission:
soils, vegetation, water bodies, 
snow, oceans
Q: inventory/processes?

Wet deposition
Q: precipitation      
scavenging? 

Evaporation

Gas/liquid
exchange

Transport

Transport

Dry deposition
Q: deposition velocities?

Cloud properties

Snow/Ice 
dynamics

Evaporation

Area emissions

Mercury transformation processes
Q: residence time and revolatilization rate and species?

Aqueous-phase chemistry
GEM↔RGM↔PM
O3, OH, HO2, (Cl), SO3, aerosols
Q: reactions, rates and products?

Mercury Modelling



Modelled Mercury Air Concentration (ng/m3) for 
2000 



Conclusions
• Once in the atmosphere, mercury can be long 

range transported around the globe.
• Atmospheric mercury is primarily GEM 

(>98%).  The remainder is RGM and p-Hg.
• Mercury is incorporated into precipitation.
• The long range transport of mercury can be 

modelled to indicate source regions for 
receptor sites.


